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1 
This invention relates to the general art 
manufacturing tubes in a continuous manner and 
more particularly to an improved apparatus for 
removing the exterior burr formed on the tubing 
during a butt-we]ding process ol manufacture 
thereof. The apparatus ol the invention is par- 
ticularly applicable to tube mills ol the continu- 
ous electric butt-weld type and the apparatus 
will be so described herein although it should be 
obvious as the description proceeds that the 
paratus is useful in connection with any con- 
tinuous tube mill wherein an exterior burr is 
thrown up, requiring removal in providing the 
flnished product. A primary object ol the inven- 
tion is the provision ol an improved exterior burr 
trimmer for tube mills which is capable ol rapid 
and repeated movement from operating position 
to retracted position and vice. versa without 
fecting adjustment ol the apparatus which deter- 
mines the depth ol cut ol the trimmer when in 
operative position. A further and more speciflc 
object ol the invention is the provision in a 
continuous tube mill ol the kind in which a con- 
tinuous exterior burr is thrown up onto the tube 
of an improved arrangement for removing such 
thrown-up burr whereby the trimming, tool is 
automatically retracted simultaneously with 
stoppage ol the mill. This feature is highly 
vantageous in the operation ol continuous tube 
mills since upon stoppage ol the mill the metal 
of the burr begins to cool and to contract causing 
movement in the burr metal:and in the cutting 
tool in a direction opposite to that which occurs 
during the cutting 0peration. Because the un- 
supported length ol the cutting tool is deflected 
during the cutting operation due to the cutting 
pressure exerted, this reversal ol pressure caused 
by the contracting burr causes the tip of the cut- 
ring tool to move through an arc, creating addi- 
tional upward pressure as we]l as reverse pres- 
sure and as the tip is unsupported in this direc- 
tion and bas poor tensile qualities, it usually is 
fractured and must be removed for grinding or 
be replaced. Alsoj the cutting tool tip may be 
fractured by instantaneous reversal ol the mill 
which commonly 0ccurs upo_n emergency stop- 
ping thereof. Further, the severed flash or burr 
tends to weld onto the cutting tool and if the 
anchor point of the severed flash is pulled away 
from the tool in a reverse direction the tool is 
also likely to be fractured. 
A still further obJect of the invention is the 
provision in a continuous butt-weld tube mill 
having an exterior burr trimming tool of an 
proved mounting for such tool whereby the tool 
will bave greater rigldity with respect t0 the 
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tubing passing by it and whereby adjustment of 
the tool with respect to the passing burr to be 
removed will be facilitated. 
The above and other objects and advantages 
5 oÏ the invention will become apparent upon con- 
sideration of the Ïollowing detailed speciflcation 
and the accompanying drawing wherein there is 
disclosed a preÏerred embodiment of the inven- 
tion. 
10 In the drawing: 
Figure 1 is a plan view of a tube mïll of the 
continuous electric resistance butt-weld type uti- 
lizing the improved exterior burr trimming 
paratus of the present invention; 
15 Figure 2 is a side elevation of the mill of 
Figure 1; 
Figure 3 is a side elevation, on an enlarged 
cale, of the burr trimming apparatus of the 
invention; 
20 Figures 4 and 5 are views similar to Figure 3 
but showing certain of the parts in section; 
Figure 6 ls a fragmentary view of a detail of 
the burr trimming assembly of the invention; and 
Figure 7 is a further view of a mechanical de- 
25 rail of the invention, the view including a sche- 
matic showing of a control circuit which may be 
employed, in accordance with the invention, for 
automatically retracting the trimming too] upon 
stoppage of the mill motor. 
Referring flrst to Figures 1 and 2 of the draw- 
3O ing, the reference numeral  Q indicates the main 
rame of an electric resistance continuous butt- 
weld tube mill having a pair of rotary elecrodes 
I ! with a pair of backing rolls I and a pair of 
pressure rolls 13 positioned immediately outward 
35 of the welding throat of the assembly. The mill 
a]so comprises, in accordance with usual practice, 
a plurality of forming and feeding roll stands one 
of which is shown at 14 and as indicated in Fig- 
ure 1 of the drawing these various forming and 
40 feeding roll stands are driven by a common shaft 
I§ which in turn is driven by an electrïc motor 
16 through the multiple v belt drive 17. For 
illustration purposes, motor 16 is shown as being 
energlzed through a line comprised of the con- 
45 ductors LI and L2. As is well understood in the 
art the rotary electrodes I ! as well as the backing 
rolls 12 and the pressure rolls 13 are all sup- 
ported for free rotation so that the tubing is 
advanced through the mill solely by the forming 
50 roll stands one of which is shown at 14.. It will 
be further understood that in the assembly shown 
the formed but open cleft tubing issuing from 
the stand 14 will be butt welded by the electric 
reslstance method in the welding throat provlded 
 by the electrodes II and rolls 12 and the fresh 
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sort weld wfll be held together by the pressure 
rolls I acting in conjunction with the welding 
throat until the weld moral has cooled to ade- 
quate strength. In this process a burris thrown 
up both on the interior and e»'terior of the tubing.  
To remove the exterior burr I provide the ap- 
paratus now tobe described. 
The exterior burr trimming assembly of: my 
invention may-conveniently besupported on the 
housings {} oï a straightening roll stand and, as 10 
shown, such housings may be formed with in, 
clined surïaces .. Securely £astened to the sur.- - 
faces 17 in spanning relation to the two housings 

4 
relay 35. Cylinder 27 is supplied ai opposite ends 
with hydraulic fluid pressure under the control 
of  four-way valve 3{} which when actuated by 
energization of a solenoid 37 is operative to admit 
fluid to the cylinder 27 in such direction as to 
cause the tool 33 to be retracted. When solenoid 
37 is deenergized a boEasing spring 35 reverses 
vahïe 3{} and ï2ùid Js admitëd to the ,opposite end 
of cylinder «27 te « move-the:- tool  33 '- down into 
engagement with the work (tubing). 
Solenoid 37 is arranged to be energized from 
a suitable source through the closure of a con- 
factor 3S on a relay 5 having an operating cofl 

16 of the straightening roll standis a.keystone-.  [,, C0il.l iilk £un, arranged to be energized 
shaped bar 5 on which is slïdeably mounted a, 1Gfom - a: suitable o:source through the normally 
block . To slideably move the block  along cl0sed contactor-2of the load relay 35 and in 

the bar 18 and to secure the, same-in: adjusted,: 
positionI may provide a screw 2{} which is 
tatably secured relative to the bar 18 but-which.. 
bas screw threaded connection with the block 19 20 
whereby .the. latter will be moved in .one latera 
direction or the other upon rotation:oî.the screw: 
Slideably mounted in suitable upwm:dly extend- 
ing- ways formed on the block. $ 9 :is a .carrier. 
having, af its .upper end a integal ,yoke 22:»for. 
engaging.opposite sides of-an eccentric,23,. The 
eccentric 3»is keyed onto a shaft 24, wch,_is 
journaled in brackets 2' extending upwadlF 
from and rigidly secured to opposie.ends of :£he 30 
bRr. 18ï Shaft 4 has keyed to one of its n a 
pion.2 ;meshing with .a .rack-2 coupled.,w 
th .piston rod of a double-acting hydraulic cy 
der 2. xe gear ratio of, parts2, 2$:.and :the 
length.of ,stroké of the cynder  is such;us £o 35 
cause approMmately 180  rotation of the. eccen 
triC. 2,«upon actuation of.the, cylinder whereby 
thé, block. 9 .may be moved, fzom lowermost to, 
uppermost position upon such actuation.. 
Slieabl.mounted in a suitable upwardly, ex- 4o 
tendihg-w.ay formed in, the. btock2  is the sha 
of-.a tool .h'older 29 and screw-threadedlF.re- 
ceived in.a t0ngitudinal threaded bore formed]n 
the topof thesha 8 is a headed screw 9:: e 
shank of crew.$ is rottably received in a bore 
formed in a. lug $ which is.ïintegral withte 
carriër- I and engaging opposite-sid6s of the,lug: 
1 is the head of the, screw,.:and a,collkr.2 
which is rigidly secured,to,the«shank«ot:thescz.- 
: Inhis manner the:screw  ïs held agaiust 50 
axial movement relative tothetug   o that upon 
rotation thereof the tool h01der  may be ad 
justeS-up or down and retained in adJustëd,<p0si - 
ti0n- Removably held. in the holder 2 .is:one or 
more cuting tools  which in accordance with 55 
usual.:practice are contourêd complementary  t0 
the curvature of the particular tubing being-ruade 
so that upon removal of the outward flash- or burr 
the finhed tubing will' be perfectly round,in ex- 
terior outne. 60 
accordance with the prescrit inventionthe 
scang :tools .3 ar_e .automaticalty raised:awy 
fYom the tubing upon stpage of the mfll and,. 
further, wfll hot be again 10wered onto the tubing 
untilthe cold and hardened bure.bas passed.the 65 
trimmer. e release of the tool from retracted 
posbn may be.accomplished :eithbr nuall:or. 
autmataHy in resp0nse .to the passage of, 
cient:tubg but. for. simDlicity, the manual re- 
lease .is incorporate in .the-.present_specffiallL 
dëscribed,embodiment.  eferring again 
ure 1 ih ill_ be observed tt,the main mfll: motor  
 isenergized from, a ,.suitable source,.by:the 
conductors L and L inï wch. energizing:circ 
" there is posioned a. control switch .$ and a,load 

parallel with the-contactor 2 is a normally open 
contactor 3 of the relay 5 to provide a holding 
circui:the function of which will be presently 
described. In this holding circuit is a normally 
closed manual switch  
With the .control elements OE'elativeiy,positioned 
as.shown:in :Figure. 1 the :mfll motor:l{} is:ener« 
gized,£o :delive :tubingnd thé .deenergization:of 
solenoid.3 indicates hat the burr xemoving:£ool- 
3ais in :contac with" the moving work. If,now 
for:anyreason:the production is fo be interrupted 
as;:for:example, by,stoppage of. motor:l {} 'through 
opening<:of, switcl: 3¢ the,:relay,: 35 :will drop out 
closing çcontactor:2-thereby energizing :relay<4, 
which,in: türn- through»contactor., 9 , energizes 
solenoid  to.:,raisethe tool, ::away,îrom.-the 
work.: The ,contactor= 4S: andd:normally -closed- 
sv¢itch- provides a holdingscircuit for:thb ener« 
gization:  of icoilï  $  so :that even after, operation  
of the mill',is resumed iand.:contacter :42 is .aguin 
raised:the,:solenoid:3 :will remain ,energized:,t0 
hold .the .tool 33 in"retrcted..position:  Thus; ir 
the even:welded:tubinghas:bee:allowed.o re, 
main.-in- the,. mil]: during the ,stoppage,:the.'con», 
tinued retractio of. the ;:t0ol 3  :aftë:resumptiol 
of operation will aliëw, time.fo the hardëned .burr 
o pasa under the scarïmg tool . :or, alternatiely;, 
if a: new, length-o£:tubing:is:beilg .rur the con 
tinuedretraction of the,tool WilI prevent the lead-. 
ing end of.the :length/from:ngaging the tool and. 
breaking it off.. When the tool,release-is aanged: 
for.manual :actuatin the- operator,: momentarily' 
opens-the switch ':when:proper additî6n:are 
encountered and immedïately,, the. solenoids :«ï, 
,and 37 Rte dëenergized to al,10wtti:tool to corne 
clown into proper :adjusted engagement 'wih:,the 
workï: 
It- should 'ow= be'apparent :that I bave- pro- 
videda-improved eeriol, bure" trimming system 
forna continuous butt-weld :tube:mill ¢hich 
complisles the objects initatty-set 
paratus is,-'simple -in-.design.;-. economical 
struct, and may" readil'be carriedïn-a rugge, d 
and durable manner on any/proprly/located 
existing: frame stmcture..of the welding 1-nill 
sembl The appratUs i suchthï the.scarlïig= 
tool"may' readfly bWdjusted either tangentially: 
or radially of- the tub and ttie apparaUs 
tain its tool adjstanent :even ,,th0ugh. 
subjécted.£o-xepeated retmctedmovements« Fur, ther, the apparatus provides ï0r,he automatic re: 
traction of.the tool,.up0a interruption,, o£.:the.op» 
eration of:the,tuhé.formingnd welding.mill,and 
also for the retention .o£:the_tool: in xetracted 
pos£tion.until.conditionsare:prvper fe:dts re- 
lease.. ThisAatter,feature .contributesquitema- 
teriallFto the.:ease.,_and,,precision of cöntrot:over.: 
the ubemfll, as,a-vhole.:, 
The above specficallF:described.:embodimentof.: 



the invention should be considered as illustra- 
rive only as obviously many changes may be ruade 
therein without departing from the spirit or scope 
of the invention. Reference should therefore be 
had to the appended claims in determining the 
scope of the invention. 
What I claire is: 
1. In a continuons butt-weld tube mill having a 
mill operating motor fo advance the tubing 
through and out of the mill and a scarflng tool 
to remove the exterior burr thrown up on the 
tubing in the welding process the combination of 
power means to move said tool fo retracted posi- 
tion away from the outer periphery of the tubing 
issuing from the mill, means automatically re- 
sponsive to deenergization of said motor to actu- 
are said power means, holding means fo maintain 
actuation of said power means upon resumption 
of energization of said motor, and manually re- 
leasable means for said holding means. 
2. Exterior burr removing apparatus for con- 
tinuous butt-weld tube mills cornprising in combi- 
nation a bar adapted to be supported transversely 
of and above the path of travel of tubing issuing 
from the mill, a block slideable along said bar 
and means fo retain said block in adjusted posi- 
tion on said bar, a carrier slideably mounted on 
said block for up and down movement relative 
thereto, power means carried on said bar for mov- 
ing said carrier between predetermined upper and 
lower positions, a tool slide mounted on said car- 
rier for vertical sliding movement thereon, means 
to retain said slide in adjusted position on said 
carrier, and a burr removing tool carried by said 
slide. 
3. Exterior burr removing apparatus for con- 
tinuous butt-weld tube mills comprising in coin- 

bination a bar adapted fo be supported trans- 
versely of and .above the path of travel of tubing 
issuing from the mill, a block slideable along said 
bar and means fo retain said block in adjusted 
5 position on said bar, a carrier slideably mounted 
on said block for up and down movement rela- 
tive thereto, said carrier having a yoke at ifs 
upper end, a shaft ournaled on said bar and hav- 
ing .substantially parallel relation therewith, an 
10 eccentric on said shaft positioned within said 
yoke whereby rotation of said shaft causes said 
carrier to move vertically, a cylinder, a rack 
and pinion interconnecting the rod of said cyl- 
inder with said shaft, a tool slideable on said 
]. carrier adapted to have vertical movemen rela- 
tive thereto, means to secure said slide in ad- 
justed position on said carrier, and a burr remov- 
ing tool on said tool slide. 
4. Apparatus according to claire 3 ïurther in- 
20 cluding means to control the flow of fluid to said 
cylinder, and means operable automatically in 
response to the interruption of movement of tub- 
ing past said tool to adroit fluid pressure fo said 
cylinder thereby retracting said tool away from 
 satd tubing. 
CARL J. HONEN. 
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